Conventional fossil energy will not be enough to meet the continuously increasing need for energy in the future. In this case, renewable energy sources will become important. Alternative energy sources are increasingly needed for energy in the future. Most electricity in the world is conventionally generated using coal, oil, natural gas, nuclear energy, or hydropower. Due to environmental concerns there is a growing interest in alternative energy sources for heat and electricity production. Some electricity production is done with alternative energy sources like biomass, geothermal, wind, and solar energy.
I. INTRODUCTION
Most electricity in the world is conventionally generated using coal, oil, natural gas, nuclear energy, or hydropower. Coal has been used widely in electricity generation for decades. Electricity generation by using gas has increased due to its lower cost compared to coal. Coal has remained the dominant fuel, although electricity generation from nuclear power increased rapidly from the 1970s through the mid1980s, and natural-gas-fired generation has grown rapidly in the 1980s and 1990s. Continued increases in the use of natural gas for electricity generation are expected worldwide. The percentage changes of fuel shares of electricity generation for the years 1973 and 2001 are shown in Table 1 . Of these 71.87% from fossil, 17.1% from nuclear, and 16.6% from hydro resources were generated. Figure 1 shows the plot for thermal power plants.
The role of nuclear power in the world's electricity markets is projected to lessen as reactors in industrialised nations reach the end of their life spans. Nuclear electricity satisfies both economic and environmental protection goals. The controlled fission of small amounts of uranium fuel creates large volumes of electricity without combusting carbon-based fuel sources. This avoids the release of both residual carbon gases and other combustion by product emissions such as nitrogen oxides. Improved production techniques have actually reduced the amounts of used fuel created while increasing electricity output.
It is known that hydro is the cheapest source of electricity production. In other words, the country, which has available water sources for hydro production, has the advantage to lower generation costs.
Some production is done with alternative fuels like geothermal energy, wind power, biomass, solar energy, or fuel. Due to environmental concerns and the fact that fossil energy sources are non-renewable, there is a growing interest in alternative energy sources for heat and electricity production.
The energy resources have been split into three categories: fossil fuels, renewable resources, and nuclear resources (Demirbas, 2000a) . There are many alternative new and renewable energy sources which can be used instead of fossil and conventional fuels. The importance of energy in economic development is recognised universally and historical data verify that there is a strong relationship between the availability of energy and economic activity (Kalogirou, 2004) .
II. BIOMASS ELECTRICITY
In industrialised countries, the main biomass processes utilised in the future are expected to be the direct combustion of residues and wastes for electricity generation. Biomass has great potential as a renewable energy source, both for the richer countries and for the developing world. Traditionally, biomass has been utilised through direct 132 Electricity Generation Via Unconventional Methods combustion, and this process is still widely used in many parts of the world. World production of biomass is estimated at 146 billion mtonnes a year, mostly wild plant growth (Cuff and Young, 1980) . Table 2 shows the potential biomass fuel sources.
The future of biomass electricity generation lies in biomass integrated gasification/gas turbine technology, which offers high-energy conversion efficiencies. The electricity is produced by direct combustion of biomass, advanced gasification, and pyrolysis technologies are almost ready for commercial scale use. Biomass power plants (BPPs) use technology that is very similar to that used in coal-fired power plants. For example, biomass plants use similar steam-turbine generators and fuel delivery systems. BPP efficiencies are about 25%. Electricity costs are in the 6-8 c/kWh range. The average BPP is about 20 MW in size, with a few dedicated wood-fired plants in the 40-50 MW size range. As the biomass-to-electricity industry grows, it will be characterised by larger facilities of 50-150 MW capacity, with gas turbine/steam combined cycle. The feasibility of combining gas and steam expansion in a power cycle has been extensively explored (Sorensen, 1983) .
Biomass is burned to produce steam; the steam turns a turbine and drives a generator, producing electricity. Because of potential ash build up (which fouls boilers, reduces efficiency and increases costs), only certain types of biomass materials are used for direct combustion. Gasifiers are used to convert biomass into a combustible gas. The biogas is then used to drive a high-efficiency, combined-cycle gas turbine. Heat is used to thermo-chemically convert biomass into pyrolysis oil. The oil, which is easier to store and transport than solid biomass material, is then burned like petroleum to generate electricity (Demirbas, 2000b) .
Biomass can be used as a primary energy source or as a secondary energy source to power gas turbines. As a secondary energy source, biomass is used to make a fuel, which can be used to fire a gas turbine. One alternative for producing electricity from biomass in a gas turbine is direct combustion of biomass as a primary energy source. Biomass is burned by direct to produce steam, the steam turns a turbine and the turbine derives a generator, producing electricity. Because of potential ash build-up only certain types of biomass materials are used for direct combustion. Direct combustion usually involves reducing the biomass into fine pieces for fueling a close-coupled turbine system. In a close-coupled system, biomass is burned in a combustion chamber separated from the turbine by a filter.
Another alternative is to produce a fuel from biomass as a secondary energy source. Gasifiers are used to convert biomass into a combustible gas. The biogas is then used to drive a high efficiency, combined cycle gas turbine. Gaseous fuels consist of low-and medium-calorific-value gases; the liquid is primary-pyrolysis oil called biocrude. A number of gasifiers have been developed to produce biogases from biomass and peat. The biogas is then used to drive a high-efficiency, combined-cycle gas turbine.
III. GEOTHERMAL ELECTRICITY
Geothermal energy is a power source that produces electricity with minimal environmental impact (Brophy, 1997; Murphy and Niitsuma, 1999; Fridleifsson, 2001; Barbier, 2002; Kose, 2005) . Geothermal energy, with its proven technology and abundant resources, can make a significant contribution towards reducing the emission of greenhouse gases. Geothermal energy for electricity generation has been produced commercially since 1913. In 2000, geothermal resources have been identified in over 80 countries and there are quantified records of geothermal utilization in 58 countries in the world. The worldwide use of geothermal energy amounts to 49 TWh/a electricity and 53 TWh/a for direct use. Five countries obtain 10-22% of their electricity from geothermal energy (Fridleifsson, 2001 ).
Geothermal energy can be utilised in various forms such as electricity generation, direct use, space heating, heat pumps, greenhouse heating, and industrial. The electricity generation is improving faster in geothermal energy rich countries. As an energy source, geothermal energy has come of age. The utilization has increased rapidly during the last three decades.
World's total installed geothermal electric capacity was 7304 MWe in 1996. In much of the world electricity from fossil fuel-burning electricity plants can be provided at half the cost of new geothermal electricity (Murphy and Niitsuma, 1999) . Table 3 shows the production costs of electricity from new plants in US, Japan, and New Zealand. A comparison of the renewable energy sources shows the current electrical energy cost to be 2-10 US$/kWh for geothermal and hydro, 5-13 US$/kWh for wind, 5-15 US$/kWh for biomass, 25-125 US$/kWh for solar photovoltaic and 12-18 US$/kWh for solar thermal electricity. Of the total electricity production from renewables of 2826 TWh in 1998, 92% came from hydropower, 5.5% from biomass, 1.6% from geothermal and 0.6% from wind. Solar electricity contributed 0.05% and tidal 0.02% (Fridleifsson, 2001 ).
IV. WIND ELECTRICITY
There are wind farms around the world. Because the UK is on the edge of the Atlantic Ocean it has one of the best wind resources in Europe. Offshore wind farms in coastal waters are being developed because winds are often stronger blowing across the sea. Wind energy is renewable, mostly distributed generation characterised by large variations in the production. Wind power would need to be produced 1% more to compensate for the losses of hydro power production, when wind power production. Wind power production, on an hourly level for 1-2 days ahead, is more difficult to predict than other production forms, or the load (Holttinen, 2005) . The wind energy sector is one of the fastest-growing energy sectors in the world. The world wind power engineering entered during the stage of industrial development. From 1991 until the end of 2002, global installed capacity has increased from about 2 GW to over 31 GW, with an average annual growth rate of about 26%. During this period, both prices of wind turbines and cost of wind-generated electricity have been reduced (Junginger et al., 2005) .
Wind turbines can produce between 500 kW and 1 MW of electricity. Production of wind-generated electricity has risen from practically zero in the early 1980s to more than 7.5 TWh per year in 1995. Cumulative generating capacity worldwide has topped 6500 MW in late 1997 (Garg, and Datta, 1998) . Figure 2 shows the growth in world wind turbine installed capacity.
An advantage of wind turbines over some forms of renewable energy is that they can produce electricity whenever the wind blows. In theory, wind systems can produce electricity 24 hours every day, unlike photovoltaic systems that can not make power at night. However, even in the windiest places, the wind does not blow all the time. So while wind farms do not need batteries for backup storage of electricity, small wind systems do need backup batteries (Demirbas, 2005) . Figure 2 . Growth in world wind turbine installed capacity V. SOLAR ELECTRICITY Solar thermal electricity power system is a device by the use of solar radiation for the generation of electricity through the solar thermal conversion (Xiao et al., 2004) . Solar thermal electricity may be defined as the result of a process by which directly collected solar energy is converted to electricity through the use of some sort of heat to electricity conversion device (Mills et al., 2004) . The major component of any solar system is the solar collector. Solar energy collectors are special kind of heat exchangers that transform solar radiation energy to internal energy of the transport medium. Solar thermal power stations based on parabolic and heliostat trough concentrating collectors can soon become a competitive option on the world's electricity market (Tried, 2000) . A historical introduction into the uses of solar energy was attempted followed by a description of the various types of collectors including flat-plate, compound parabolic, evacuated tube, parabolic trough, Fresnel lens, parabolic dish and heliostat field collectors (Kalogirou, 2004) .
The last three decades have witnessed a trend in solar thermal electricity generation of increasing the concentration of sunlight (Kribus, 2002) . There are three main systems of solar thermal electricity: solar towers, dishes, and the parabolic troughs (Zhang et al., 1998) . Table 4 shows the economics and emissions of conventional technologies compared with solar power generation.
It has been estimated that a proposed solar system has a net fuel-to-electricity efficiency higher than 60% even when both the energy to produce high pressure oxygen and to liquefy the captured CO 2 are taken into account (Kosugi et al., 2003) . Based on the futuristic trends, it is foreseen that by the year 2025, the PV electricity would be more economical than the fossil fuel electricity (Muneer et al., 2004) . A mathematical model for simulating an innovative design of a solar-heated anaerobic digester has been developed by Axaopoulos et al. (2001) .
Solar thermal electricity systems utilize solar radiation to generate electricity by the photo-thermal conversion method. There are basically two types of solar collectors: non-concentrating and concentrating. Temperatures exceeding about 2300 K should be feasible, given appropriate concentration of the incident sunlight. The theoretical limitation the concentration of sunlight is about 40,000 (Kribus, 2002) . A solar thermal conversion system with heliostat trough collector can achieve temperatures in excess of 2000 K.
Electricity costs are in the 9-40 US$/kWh range ( Table 3 ). The feasibility of combining gas and steam expansion in a power cycle has been extensively explored (Sorensen, 1983) . Concentrated solar energy is used to produce steam the steam turns a turbine and drives a generator, producing electricity. Solar radiation can be used as a primary energy source or as a secondary energy source to power gas turbines.
A fuel cell is a device or an electrochemical engine that converts the energy of a fuel directly to electricity and heat without combustion. Fuel cells running on hydrogen derived from a renewable source would emit nothing but water vapor. Fuel cells are clean, quiet, and efficient. Fuel cells consist of two electrodes sandwiched around an electrolyte. When oxygen passes over one electrode and hydrogen over the other, electricity is generated.
VI. CONCLUSION
The electricity is produced by direct combustion of carbonaceous material, advanced direct combustion, gasification, and pyrolysis from conventional fossil fuels are almost ready for commercial scale use. Other conventional energy sources are nuclear and hydro.
Some electricity production is done with alternative energy sources like biomass, geothermal, wind, and solar energy. The electricity is produced by direct combustion of biomass, advanced gasification, and pyrolysis technologies are almost ready for commercial scale use. BPPs use technology that is very similar to that used in coalfired power plants.
The electricity generation is improving faster in geothermal energy rich countries. Wind energy is renewable, mostly distributed generation characterised by large variations in the production. The wind energy sector is one of the fastest-growing energy sectors in the world. The major research and developments of the solar power industry are focusing on gasifier scale-up, system analysis and site-specific commercial feasibility studies. The future of solar electricity generation lies in carbonaceous material integrated gasification/gas turbine technology, which offers high-energy conversion efficiencies. 
